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Geochemistry and Petrogenesis of
Carboniferous volcanic rocks, NW Marand:
Evidence for interacontinental rift Magmatism)
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Department of Geology, Payame Noor Universtiy, Iran

Abstract

The studied volcanic-sedimentary sequence located at the East-Azarbaijan province,
north Marand and in the Central Iranian structural zone. The studied sequence
composed of alternative sandstone, shale, conglomerate, limestone, felsic
volcaniclastics, alkalibasalt and rhyolite which outcropped below the Permian
sedimentary sequence and on the Devonian sedimentary rocks. Magmatism in the area
has a bimodal magmatic characteristic and the basaltic rocks have alkaline affinity.
They are characterized by enrichment of LILE over HFSE and show significant OIB-
type trace element signatures. On the basis of trace element data, the basic rocks
generated by low degree partial melting of garnet-spinel lherzolite mantle source with
ocean island basalt characteristics, which fractionated en route to the surface. On the
basis of geological and major and trace elements data, the felsic rocks are comparable to
A-type granitoids and their trace element ratios are very close to determinate bulk
continental crust composition which indicate their crustal origin. The felsic rocks were
originated by the dehydration melting of a tonalite or granodiorite source with a
plagioclase rich residual assemblage. The Carboniferous bimodal volcanism were
induced by continental rifting and asthenospheric upwelling during early phases of
Neotethys opening.
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Lithology Basalt Rhyolite

Sample S1 E- 02 E-12 E-01 E-11 E-13 | P2-B4 S16 E- 07 E- 06 E- 08 B3
SiO; 47.49 45.23 49.96 40.56 46.87 51.71 45.48 41.53 69.64 70.01 75.27 72.48
TiO, 2.02 1.53 1.85 3.75 2.76 2.06 3.48 2.65 0.14 0.29 0.33 0.40
Al, O3 16.40 16.31 17.86 12.32 16.40 17.79 20.45 19.45 15.19 14.60 12.08 12.98
FeO 12.11 11.86 8.83 14.03 13.16 9.83 11.83 10.94 3.36 3.44 3.63 3.23
MnO 0.21 0.21 0.40 0.20 0.27 0.19 0.19 0.66 0.04 0.03 0.03 0.05
MgO 6.22 2.98 4.25 7.56 4.44 1.80 3.64 8.23 0.24 0.20 0.11 0.17
CaO 7.64 6.64 3.53 9.54 8.64 2.98 427 6.47 0.73 0.53 0.53 0.31
Na,O 4.54 4.35 7.27 271 4.50 8.93 6.62 4.16 3.54 4.52 3.01 6.00
KO 0.32 1.14 1.13 0.48 0.75 0.61 0.59 0.37 4.74 5.09 4.80 3.89
P.Os 0.37 0.89 1.89 1.49 0.70 2.03 0.88 0.82 0.16 0.19 0.12 0.13
LOI 2.89 8.87 2.98 7.16 1.24 1.82 2.70 4.64 2.58 1.27 0.98 0.53
Total 100.21  100.01 99.95 99.80 99.73 99.75 100.13 99.92 100.36  100.17  100.89  100.17
Cs <05 25 0.7 <05 <05 1 0.9 <05
TI <0.1 0.2 <0.1 <0.1 <0.1 0.3 0.3 0.3
Ga 20 33 26 21 19 38 33 18
Rb 9 13 15 5 3 127 90 105
Ba 264 513 138 405 362 936 929 634
Th 2.3 4.8 53 19 2.2 17 174 149
U 0.7 4 1.7 0.5 0.6 39 4.6 35
Nb 30 45 65 26.01 31 38 38 30
Ta 2.2 2.3 45 1.8 1.8 37 34 29
La 2715 42.2 59.2 23.7 21.9 60.9 44.9 78.5
Ce 61.3 88.6 131 52.7 49.1 123 98.9 160
Pb 1.76 20 7 1.67 1.65 19 31 12
Pr 7.99 10.8 15.9 7.02 6.22 144 11 18
Mo <2 6 2 <2 <2 4 2 <2
Sr 346 320 381 600 560 154 162 51
Nd 36.2 453 67.9 314 27.3 55.7 434 69.7
Sm 8.5 10.2 14.8 6.7 6.2 115 95 13.7
zr 157 246 157 128 124 583 456 390
Hf 4.2 6.4 15 34 33 15.6 12.1 10.5
Eu 3.37 3.29 4.37 261 2.65 1.66 127 2.08
Sn 1 3 2 <1 1 5 4 1
Sb 0.7 6.4 <05 <05 <05 15.6 6.9 1.6
Gd 8.4 9.7 14.1 6.4 59 9.9 8 12.8
Tb 13 15 2.2 0.9 0.8 1.6 15 19
Dy 7.2 8.5 12.7 5.1 4.8 10.1 9.8 10.8
Y 36 43 66 29 25 50 57 56




vy Ohlan 5 00, o ety oS lo 33 GBS 10 (6555 b Jlons yhadge ) (AT (GBS (15 3 (el 0
aalol -V Jgue

Lithology Basalt Rhyolite

Sample S1 E-02 E-12 E- 01 E-11 E- 13 P2- B4 S16 E- 07 E- 06 E- 08 B3

Ho 13 16 2.3 0.9 0.9 2 21 2

Er 34 4.4 6.3 26 25 6.1 7.1 5.8

m 0.46 0.62 0.87 0.36 0.34 1.01 1.19 0.9

Yb 2.7 4 55 2.3 21 7.2 8.6 5.9

Lu 0.42 0.61 0.81 0.32 0.3 1.13 13 0.9

\Y 254 364 30 251 206 29 30 17

Cr 30 180 20 30 30 100 100 60

Co 50 138 18 63 33 28 49 1

Ni <20 220 <20 <20 <20 40 60 <20

Cu 20 110 20 20 20 50 60 <10

Zn 170 140 150 110 100 60 60 <30

Ge 2 3 2 2 2 2 2 <1

Th/Nb 0.08 0.11 0.08 0.07 0.07 0.45 0.46 0.50
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